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COMMUNICATIONS DEVICE 

BACKGROUND 

1. Technical Field 
The present invention relates to a communications device 

and method and, more speci?cally, to a transmission device, 
a reception device, a transfer device, a transmission method, 
a reception method, and a transfer method using radio carrier 
Waves and optical carrier Waves. 

2. Related Art 
Light, infrared ray to be precise, has been used for com 

munications betWeen transmission and reception devices of 
previous type, e.g., betWeen a mobile phone and a car navi 
gation system as described in Patent Document 1 (JP-A 
2004-294310) BetWeen a device disposed at a place for main 
tenance and a server device, communications has been 
performed by cable, by radio, by infrared ray, or others as 
described in Patent Document 2 (JP-A-2006-2l70l5), and 
betWeen a mobile phone and any other information equip 
ment, communications has been performed using a visible 
light source, e.g., backlight such as liquid crystal panel, as 
described in Patent Document 3 (J P-A-2006-3l9408). 

The issue here is that the above transmission and reception 
devices of previous type perform communications only by 
either light or radio. In this case, if any trouble occurs on an 
optical transmission path during communications by light, 
this results in a dif?culty or an impossibility to continue the 
communications by light. Similarly, if any trouble occurs on 
a radio transmission path during communications by radio, 
this results in a dif?culty or an impossibility to continue the 
communications by radio. 

SUMMARY 

An advantage of some aspects of the invention is to provide 
a transmission device, a reception device, a transfer device, a 
transmission method, a reception method, and a transfer 
method of the folloWing con?gurations in Application 
Examples 1 to 12. 

Application Example 1 

A transmission device of Application Example 1 includes: 
a radio signal transmission processing section that transmits a 
radio carrier Wave overlaid With transmitting information 
after being modulated by pulse position modulation; an opti 
cal signal transmission processing section that transmits an 
optical carrier Wave overlaid With the transmitting informa 
tion after being modulated by the pulse position modulation; 
and a baseband processing section that modulates the trans 
mitting information in accordance With the pulse position 
modulation of shared use With the radio signal transmission 
processing section and the optical signal transmission pro 
cessing section. 

Application Example 2 

A reception device of Application Example 2 includes: a 
radio signal reception processing section that receives a radio 
carrier Wave overlaid With receiving information after being 
modulated by pulse position modulation; an optical signal 
reception processing section that receives an optical carrier 
Wave overlaid With the receiving information after being 
modulated by the pulse position modulation; and a baseband 
processing section that demodulates the receiving informa 
tion in accordance With the pulse position modulation of 
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2 
shared use With the radio signal reception processing section 
and the optical signal reception processing section. 

With the transmission device of Application Example 1 
and the reception device of Application Example 2, the base 
band processing section modulates the transmitting informa 
tion or demodulates the receiving information in accordance 
With the pulse position modulation of shared use With the 
radio signal transmission processing section and the optical 
signal transmission processing section. As such, even if any 
trouble occurs to either the radio signal transmission process 
ing section or the optical signal transmission processing sec 
tion, the remaining can continuously perform communica 
tions. 

Moreover, there is no more need to provide the baseband 
processing section to each of the radio signal transmission 
processing section and the optical signal transmission pro 
cessing section, and to each of the radio signal reception 
processing section and the optical signal reception processing 
section. This accordingly enables to reduce the siZe and cost 
of the transmission device and the reception device. 

Application Example 3 

A transfer device of Application Example 3 includes: a 
radio signal reception processing section that receives a radio 
carrier Wave overlaid With transferring information after 
being modulated by pulse position modulation; and an optical 
signal transmission processing section that transmits an opti 
cal carrier Wave overlaid With the transferring information 
after being modulated by the pulse position modulation. 

Application Example 4 

A transfer device of Application Example 4 includes: an 
optical signal reception processing section that receives an 
optical carrier Wave overlaid With transferring information 
after being modulated by pulse position modulation; and a 
radio signal transmission processing section that transmits a 
radio carrier Wave overlaid With the transferring information 
after being modulated by the pulse position modulation. 

With the transfer devices of Application Examples 3 and 4, 
information being the modulation result by the pulse position 
modulation is transferred through reception and transmis 
sion. This accordingly enables to transfer the information 
Without using the baseband processing section provided to 
the transmission device of Application Example 1 and the 
reception device of Application Example 2. 

Application Example 5 

A transmission method of Application Example 5 includes: 
transmitting a radio carrier Wave overlaid With transmitting 
information after being modulated by pulse position modu 
lation; transmitting an optical carrier Wave overlaid With the 
transmitting information after being modulated by the pulse 
position modulation; and modulating the transmitting infor 
mation in accordance With the pulse position modulation of 
shared use With the transmitting the radio carrier Wave and the 
transmitting the optical carrier Wave. 

Application Example 6 

A reception method of Application Example 6 includes: 
receiving a radio carrier Wave overlaid With receiving infor 
mation after being modulated by pulse position modulation; 
receiving an optical carrier Wave overlaid With the receiving 
information after being modulated by the pulse position 
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modulation; and demodulating the receiving information in 
accordance With the pulse position modulation of shared use 
With the receiving the radio carrier Wave and the receiving the 
optical carrier Wave. 

Application Example 7 

A transfer method of Application Example 7 includes: 
receiving a radio carrier Wave overlaid With transferring 
information after being modulated by pulse position modu 
lation; and transmitting an optical carrier Wave overlaid With 
the transferring information after being modulated by the 
pulse position modulation. 

Application Example 8 

A transfer method of Application Example 8 includes: 
receiving an optical carrier Wave overlaid With transferring 
information after being modulated by pulse position modu 
lation; and transmitting a radio carrier Wave overlaid With the 
transferring information after being modulated by the pulse 
position modulation. 

Application Example 9 

A transmission device of Application Example 9 includes: 
a radio signal transmission processing section that performs 
modulation processing related to transmission of a radio sig 
nal by radio Waves; an optical signal transmission processing 
section that performs modulation processing related to trans 
mission of a signal by light; and a baseband signal processing 
section that applies same baseband signal processing to both 
the radio signal transmission processing section and the opti 
cal signal transmission processing section. 

Application Example 10 

In the transmission device of Application Example 9, the 
transmission device of Application Example 10 further 
includes: a display section that includes a light source, and the 
optical signal transmission processing section performs the 
modulation processing related to transmission of a signal by 
light using the light source. 

Application Example 11 

A reception device of Application Example 11 includes: a 
radio signal reception processing section that performs 
demodulation processing related to reception of a radio signal 
by radio Waves; an optical signal reception processing section 
that performs demodulation processing related to reception of 
a signal by light; and a baseband signal processing section 
that applies same baseband signal processing to both the radio 
signal reception processing section and the optical signal 
reception processing section. 

Application Example 12 

In the reception device of Application Example 11, in the 
reception device of Application Example 12, the optical sig 
nal reception processing section performs the demodulation 
processing related to reception of a signal by light using a 
light source included in a display section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be described With reference to the 
accompanying draWings, Wherein like numbers reference like 
elements. 
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4 
FIG. 1 is a diagram shoWing the con?guration of a trans 

mission device of an embodiment. 
FIG. 2 is a diagram shoWing the con?guration of a recep 

tion device of the embodiment. 
FIG. 3 is a diagram shoWing the con?guration of a trans 

mission/reception device of the embodiment. 
FIG. 4 is a diagram shoWing the con?guration of a transfer 

device of the embodiment. 
FIG. 5 is a diagram shoWing the con?guration of another 

transfer device of the embodiment. 

DESCRIPTION OF EXEMPLARY 
EMBODIMENT 

Transmission Device 
FIG. 1 shoWs the con?guration of a transmission device of 

an embodiment. A transmission device (communications 
device) 100 is con?gured to include, as shoWn in FIG. 1, an 
antenna 104, a radio signal transmission processing section 
103, an optical signal transmission processing section 105, a 
baseband signal processing section 102, a control section 
101, and a display section 108. 
The display section 108 is provided With a liquid crystal 

display panel 107, and the liquid crystal display panel 107 is 
provided With an LED (Light-Emitting Diode) 106 serving as 
a light source. The display section 108 displays thereon the 
transmission operation of the transmission device 100, for 
example. 

Outline Description 
The radio signal transmission processing section 103 trans 

mits, toWard a reception device opposed thereto (not shoWn), 
a radio carrier Wave via the antenna 104. The radio carrier 
Wave is the one overlaid With transmitting information, i.e., 
data, after being modulated by pulse position modulation 
(PPM). 
The optical signal transmission processing section 105 

transmits an optical carrier Wave toWard the above-described 
reception device via the LED 106. The optical carrier Wave is 
the one overlaid With information same as the information 
that is supposed to be transmitted by the radio signal trans 
mission processing section 103, i.e., the information modu 
lated by the PPM described above. 
The baseband processing section 102 modulates the infor 

mation that is supposed to be transmitted by the radio signal 
transmission processing section 103 and the optical signal 
transmission processing section 105. This modulation is per 
formed in accordance With the above-described PPM, i.e., in 
accordance With the PPM applied to both the radio signal 
transmission processing section 103 and the optical signal 
transmission processing section 105. 
The control section 101 monitors and controls the entire 

operation of the transmission device 100, and forWards the 
transmitting information to the baseband signal processing 
section 102. 

In the transmission device 100, the baseband signal pro 
ces sing section 1 02 modulates the transmitting information in 
accordance With the PPM applied to both the radio signal 
transmission processing section 103 and the optical signal 
transmission processing section 105. As such, even if any 
trouble occurs to either the radio signal transmission process 
ing section 103 or the optical signal transmission processing 
section 105, the remaining section can keep operating for 
transmission. What is good, there is no need to provide the 
baseband signal processing section 102 to each of the radio 
signal transmission processing section 103 and the optical 
signal transmission processing section 105. This accordingly 
enables to reduce the siZe and cost of the transmission device 
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100 compared With a transmission device equipped, With no 
choice, With tWo of the baseband signal transmission section 
102. 

Detailed Description 
The communications device 100 is con?gured mainly by a 

microprocessor, for example, and is provided With the control 
section 101 for collectively controlling the entire system of 
the communications device 100. The control section 101 
handles transmitting data of various forms, e. g., audio, image, 
and digital data Whatever that can be a transmitting target. 

That is, this control section 101 is provided With various 
types of data in the form of digital data from an input system, 
input operation means, and others that are not shoWn. Thus 
provided data is then subjected to any predetermined process 
ing in the control section 101, and the result is forWarded to 
the baseband signal processing section 102. 

The baseband signal processing section 102 then applies 
any predetermined processing to the transmitting data pro 
vided by the control section 101, and generates a baseband 
signal suitable for the communications mode in the commu 
nications device 100. 

The baseband signal generated as such in the baseband 
signal processing section 102 is forWarded to the radio signal 
transmission processing section 103. In the radio signal trans 
mission processing section 103, the baseband signal is then 
subjected to modulation related to transmission of a radio 
signal by radio Waves. 
The output from the radio signal transmission processing 

section 103, i.e., a modulation signal in the RF (Radio Fre 
quency) band, is forWarded to the antenna 104, and then is 
propagated to the outside from the antenna 104 as radio 
Waves. 

The baseband signal generated by the baseband signal 
processing section 102 is forWarded also to the optical signal 
processing section 105. In the optical signal transmission 
processing section 105, the baseband signal is then subjected 
to modulation related to transmission of a signal by light. 

Based on the output from the optical signal transmission 
processing section 105, the LED 106 serving as optical pro 
jection means is driven, and the light emission of the LED 106 
is then projected to the outside as a signal of the modulated 
light. 

In such a communications device 100, the baseband signal 
processing section 102 is provided for shared use by the radio 
signal transmission processing section 103 being in charge of 
modulation related to transmission of a radio signal by radio 
Waves, and the optical signal transmission processing section 
105 being in charge of modulation related to transmission of 
a signal by light. Such a con?guration enables to considerably 
reduce the circuit siZe compared With the con?guration of 
including the baseband signal processing section to each of 
the radio signal transmission processing section 103 and the 
optical signal transmission processing section 105. 

Alternatively, the radio signal transmission processing sec 
tion 103 can be so con?gured as to perform modulation 
related to transmission of a radio signal by pulse communi 
cations. If this is the con?guration, pulse communications 
(transmission) is performed using radio signals by radio 
Waves in response When the radio signal transmission pro 
cessing section 103 is operated. 

The optical signal transmission processing section 105 can 
be also con?gured as to perform optical communications 
utiliZing the light source of a display device. If this is the 
con?guration, optical communications (transmission) is per 
formed using the light source of the display device in 
response When the optical signal transmission processing 
section 105 is operated. 
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Reception Device 
FIG. 2 shoWs the con?guration of a reception device of the 

embodiment. The reception device (communications device) 
200 is con?gured to include, as shoWn in FIG. 2, an antenna 
201, a radio signal reception processing section 202, a sWitch 
ing section 207, a light-receiving element 205, an optical 
signal reception processing section 206, a baseband signal 
processing section 203, and a control section 204. 

Outline Description 
The radio signal reception processing section 202 receives, 

from a transmission device opposed thereto (not shoWn), a 
radio carrier Wave via the antenna 201. The radio carrier Wave 

is the one overlaid With receiving information, i.e., data, after 
being modulated by the PPM described above. 
The optical signal reception processing section 206 

receives an optical carrier Wave from the above-described 
transmission device via the light-receiving element 205. The 
optical carrier Wave is the one overlaid With information same 
as the information that is supposed to be received by the radio 
signal reception processing section 202, i.e., the information 
modulated by the PPM described above. 
The sWitching section 207 selects either the radio carrier 

Wave received by the radio signal reception processing sec 
tion 202, or the optical carrier Wave received by the optical 
signal reception processing section 206. Thus selected carrier 
Wave is then forWarded to the baseband signal processing 
section 203. 
The baseband signal processing section 203 modulates the 

carrier Wave provided by the sWitching section 207 in accor 
dance With the above-described PPM, i.e., in accordance With 
the PPM applied to both the radio signal reception processing 
section 202 and the optical signal reception processing sec 
tion 206 so that the receiving information is derived. 
The control section 204 monitors and controls the entire 

operation of the reception device 200, and receives the receiv 
ing information from the baseband signal processing section 
203. 

In the reception device 200, the baseband signal processing 
section 203 modulates the receiving information in accor 
dance With the PPM applied to both the radio signal reception 
processing section 202 and the optical signal reception pro 
cessing section 206. As such, even if any trouble occurs to 
either the radio signal reception processing section 202 or the 
optical signal reception processing section 206, the remain 
ing section can keep operating for reception. What is good, 
there is no need to provide the baseband signal processing 
section 203 to each of the radio signal reception processing 
section 202 and the optical signal reception processing sec 
tion 206. This accordingly enables to reduce the siZe and cost 
of the reception device 200 compared With a reception device 
equipped, With no choice, With tWo of the baseband signal 
transmission section 203. 

Detailed Description 
The reception signal received by the antenna 201 by radio 

Waves is forWarded to the radio signal reception processing 
section 202 for demodulation, and then is converted into an IF 
(Intermediate Frequency) signal, for example. The radio sig 
nal reception processing section 202 is equipped With a loW 
noise ampli?er (not shoWn) in the preceding stage, for 
example. 
The signal as a result of demodulation by the radio signal 

reception processing section 202 is forWarded to the base 
band signal processing section 203, and is restored to base 
band data, e.g., digital data. 
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The data restored to baseband data as such in the baseband 
signal processing section 203 is supplied to the control sec 
tion 204, and then is subjected to processing for display and 
storage of data. 
Note here that the control section 204 is con?gured mainly 

by a microprocessor, for example, and collectively controls 
the entire system of the communications device 200. 

The light-receiving element 205 is provided for serving as 
a photoreceptor for receiving a communications signal by 
light. An optical signal received by such a light-receiving 
element 205 is supplied to the optical signal reception pro 
cessing section 206. 

The signal being a result of demodulation by the optical 
signal reception processing section 206 is supplied to the 
baseband signal processing section 203, and then is restored 
to baseband data, e.g., digital data. 

In such a communications device 200, the baseband signal 
processing section 203 is provided for shared use by the radio 
signal reception processing section 202 being in charge of 
demodulation related to reception of a radio signal by radio 
Waves, and the optical signal reception processing section 
206 being in charge of demodulation related to reception of a 
signal by light. Such a con?guration enables to considerably 
reduce the circuit siZe compared With the con?guration of 
including the baseband signal processing section to each of 
the radio signal reception processing section 202 and the 
optical signal reception processing section 206. 

Alternatively, the radio signal reception processing section 
202 can be so con?gured as to perform demodulation related 
to reception of a radio signal by pulse communications. If this 
is the con?guration, pulse communications (reception) is per 
formed using radio signals by radio Waves in response When 
the radio signal reception processing section 202 is operated. 

The optical signal reception processing section 206 can be 
also embodied to perform optical communications through 
reception of a modulation light utiliZing the light source of a 
display device. If this is the con?guration, optical communi 
cations (reception) is performed through reception of a modu 
lation light using the light source of the display device in 
response When the optical signal reception processing section 
206 is operated. 

Transmission/Reception Device 
FIG. 3 shoWs the con?guration of a transmission/reception 

device of the embodiment. A transmission/reception device 
(communications device) 300 is embodied as a communica 
tions device that is capable of both transmission and recep 
tion. 

First of all, described are the con?guration and effects of 
the communications device 300 in order of the processing 
procedure of a signal (data) When the communications device 
300 performs the function of transmission. 

The communications device 300 is con?gured mainly by a 
microprocessor, for example, and is provided With a control 
section 301 for collectively controlling the entire system of 
the communications device 300. The control section 301 
handles transmitting data of various forms, e. g., audio, image, 
and digital data Whatever that can be a transmitting target. 

That is, this control section 301 is provided With various 
types of data in the form of digital data from an input system, 
input operation means, and others that are not shoWn. Thus 
provided data is then subjected to any predetermined process 
ing in the control section 301, and the result is forWarded to a 
baseband signal processing section 302. 

The baseband signal processing section 302 then applies 
any predetermined processing to the above-described trans 
mitting data provided by the control section 301, and gener 
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8 
ates a baseband signal suitable for the communications mode 
in the communications device 300. 
The baseband signal generated as such in the baseband 

signal processing section 302 is forWarded to a radio signal 
reception/transmission processing section 303. In the radio 
signal reception/transmission processing section 303, the 
baseband signal is then subjected to modulation related to 
transmission of a radio signal by radio Waves. 

The output from the radio signal reception/transmission 
processing section 303, i.e., a modulation signal in the RF 
(Radio Frequency) band, is forWarded to the antenna 304, and 
then is propagated to the outside from the antenna 304 as 
radio Waves. 

The baseband signal generated by the baseband signal 
processing section 302 is forWarded also to the optical signal 
reception/transmission processing section 305. In the optical 
signal reception/transmission processing section 305, the 
baseband signal is then subjected to modulation related to 
transmission of a signal by light. 

Based on the output from the optical signal reception/ 
transmission processing section 305, an LED 306 provided to 
a liquid crystal panel 307 inside of a display section 308 is 
driven, and the light emission of the LED 306 is then pro 
jected to the outside as a signal of the modulated light. 

Herein, the components, i.e., the display section 308, the 
liquid crystal panel 307, and the LED 306, respectively cor 
respond to the components of FIG. 1, i.e., the display section 
108, the liquid crystal panel 107, and the LED 106. 

Described next are the con?guration and effects of the 
communications device 300 in order of the processing pro 
cedure of a signal (data) When the communications device 
300 performs the function of reception. 
The reception signal received by the antenna 304 by radio 

Waves is forWarded to the radio signal reception/transmission 
processing section 303 for demodulation, and then is con 
verted into an IF signal, for example. The radio signal recep 
tion/transmission processing section 303 is equipped With a 
loW-noise ampli?er (not shoWn) in the preceding stage, for 
example. 
A light-receiving element 310 is provided for serving as a 

photoreceptor for receiving a communications signal by light. 
An optical signal received by such a light-receiving element 
310 is supplied to the optical signal reception/transmission 
processing section 305 for demodulation. 
A sWitching section 309 (corresponding to the sWitching 

section 207 of FIG. 2) then selects either the signal through 
With demodulation by the radio signal reception/transmission 
processing section 303 or the signal through With demodula 
tion by the optical signal reception/transmission processing 
section 305. Thus selected signal is then forWarded to the 
baseband signal processing section 302, and is restored to 
baseband data, e.g., digital data. 
The data restored to baseband data as such in the baseband 

signal processing section 302 is supplied to the above-de 
scribed control section 301, and then is subjected to process 
ing for display and storage of data. 

In such a communications device 300, the baseband signal 
processing section 302 is provided for shared use by the radio 
signal reception/transmission processing section 303 being in 
charge of modulation and/ or demodulation related to recep 
tion/transmission of a radio signal by radio Waves, and the 
optical signal reception/transmission processing section 305 
being in charge of modulation and/ or demodulation related to 
reception/transmission of a signal by light. Such a con?gu 
ration enables to considerably reduce the circuit siZe com 
pared With the con?guration of including the baseband signal 
processing section to each of the radio signal reception/trans 
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mission processing section 303 and the optical signal recep 
tion/transmission processing section 305. 

Alternatively, the radio signal reception/transmission pro 
cessing section 303 can be so con?gured as to perform modu 
lation and/ or demodulation related to transmission and/or 
reception of a radio signal by pulse communications. If this is 
the con?guration, pulse communications is performed using 
radio signals by radio Waves in response When the radio signal 
reception/transmission processing section 303 is operated. 

The optical signal reception/transmission processing sec 
tion 305 can be also con?gured as to perform optical com 
munications utiliZing the light source of a display device (at 
the time of reception, perform optical communications by 
receiving modulation lights of a backlight). If this is the 
con?guration, optical communications is performed using 
the light source of the display device in response When the 
optical signal reception/transmission processing section 305 
is operated. 

Transfer Device 
FIGS. 4 and 5 each shoW the con?guration of a transfer 

device of the embodiment. Atransfer device 400 is con?gured 
to include, as shoWn in FIG. 4, an antenna 401, a radio signal 
reception processing section 402, an optical signal transmis 
sion processing section 403, and an LED 404. The radio 
signal reception processing section 402 is of a con?guration 
similar to the radio signal reception processing section 202 of 
the reception device 200, and has the function similar thereto. 
The optical signal transmission processing section 403 is of a 
con?guration similar to the optical signal transmission pro 
cessing section 105 of transmission device 100, and has the 
function similar thereto. In the transfer device 400 as such, the 
radio signal reception processing section 402 receives, via the 
antenna 401, a radio carrier Wave overlaid With transfer infor 
mation after being modulated in accordance With PPM, and 
the optical signal transmission processing section 403 trans 
mits, i.e., transfers, via the LED 404, an optical carrier Wave 
overlaid With the transfer information after being modulated 
in accordance With the PPM. 
As described above, the transfer device 400 is provided 

With the radio signal reception processing section 402 for 
receiving a radio carrier Wave overlaid With transfer informa 
tion after modulation by PPM, and the optical signal trans 
mission processing section 403 for transmitting an optical 
carrier Wave overlaid With the transfer information after 
modulation by the PPM. Such a con?guration enables to 
perform a transfer process With no need to include the base 
band signal processing sections 102 and 203 that are provided 
in the transmission device 100 and the reception device 200 
described above. 
As shoWn in FIG. 5, a transfer device 500 is con?gured to 

include a light-receiving element 501, an optical signal recep 
tion processing section 502, a radio signal transmission pro 
cessing section 503, and an antenna 504. The optical signal 
reception processing section 502 is of a con?guration similar 
to the optical signal reception processing section 206 of the 
reception device 200, and has the function similar thereto. 
The radio signal transmission processing section 503 is of a 
con?guration similar to the radio signal transmission process 
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10 
ing section 103 of the transmission device 100, and has the 
function similar thereto. In the transfer device 500, in contrast 
to the transfer device 400, the optical signal reception pro 
cessing section 502 receives, via the light-receiving element 
501, an optical carrier Wave overlaid With transfer informa 
tion after being modulated in accordance With PPM, and the 
radio signal transmission processing section 503 transmits, 
i.e., transfers, via the antenna 504, a radio carrier Wave over 
laid With the transfer information after being modulated in 
accordance With the PPM. 
As described above, the transfer device 500 is provided 

With the optical signal reception processing section 502 for 
receiving an optical carrier Wave overlaid With transfer infor 
mation after modulation by PPM, and the radio signal trans 
mission processing section 503 for transmitting a radio car 
rier Wave overlaid With the transfer information after 
modulation by the PPM. Such a con?guration enables to 
perform a transfer process With no need to include the base 
band signal processing sections 102 and 203 that are provided 
in the transmission device 100 and the reception device 200 
described above. 
The technical scope of the invention can be summarized as 

a communications method that is characteriZed in that trans 
mission and/or reception of a radio signal by radio Waves and 
transmission and/or reception of a signal by light are both 
performed by the same baseband signal process. 

With this communications method, a circuit of a relatively 
small siZe can perform both radio communications by radio 
Waves and optical communications. 

The entire disclosure of Japanese Patent Application Nos: 
2007-083677, ?led Mar. 28, 2007 and 2008-010097, ?led 
Jan. 21, 2008 are expressly incorporated by reference herein. 
What is claimed is: 
1. A system comprising: 
a transmission device, comprising: 

a control section that generates transmitting informa 
tion; 

a baseband processing section that generates modulated 
information by modulating the transmitting informa 
tion in accordance With pulse position modulation; 

a radio signal transmission processing section that trans 
mits a radio carrier Wave overlaid With the modulated 

information; and 
an optical signal transmission processing section that 

transmits an optical carrier Wave overlaid With the 
modulated information; and 

a reception device, comprising: 
a radio signal reception processing section that receives 

a radio carrier Wave overlaid With ?rst receiving infor 

mation; 
an optical signal reception processing section that 

receives an optical carrier Wave overlaid With second 
receiving information; and 

a baseband processing section that demodulates both the 
?rst receiving information and the second receiving 
information in accordance With pulse position modu 
lation. 


